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CASEREPORT

Nonsurgical Treatment of an Adult Skeletal
Class Ill Patient with Compensated Dentition
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hase | intervention in a skele-

tal Class Ill case can involve

maxillary traction with a face-
mask, often combined with rapid
maxillary expansion, followed by
orthodontic correction using Class
Il mechanics.! After cessation of
growth, however, treatment op-
tions may be limited to surgical-
orthodontic therapy.23 Although

surgical treatment might produce
the best results, many patients re-
ject this option due to apprehen-
sion, cost, or esthetic concerns.4-6
Orthodontic camouflage treatment
is possible in borderline cases, but
it is difficult to decompensate the
dentition and correct the occlusion
without jeopardizing the dental-
periodontal equilibrium.
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NONSURGIGAL TREATMENT OF AN ADULT SKELETAL CLASS Il PATIENT

Fig. 1 18-year-old female patient
with skeletal Class Il relationship,
reverse anterior overjet, maxillary
transverse constriction, and wide
buccal corridors before treatment.
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This case report describes a nonsurgical in-
tervention in a postpubertal orthodontic patient
with a moderate skeletal Class III malocclusion
and compensated dentition.

Diagnosis and Treatment Plan

An 18-year-old female presented for correc-
tion of her protrusive lower jaw (Fig. 1). Clinical
examination showed a symmetrical face with a
tendency toward a dolichofacial pattern. The pa-
tient had a straight profile with a moderately
prognathic mandible and a well-defined chin-
throat angle. She displayed severe Class III
anteroposterior relationships, a reverse anterior
overjet, maxillary transverse constriction, and
wide buccal corridors, with moderate crowding
in the maxillary arch and minimal crowding in
the mandibular arch. The upper midline was
shifted 3mm to the left.
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Cephalometric analysis found a skeletal Class
III pattern, with an ANB angle of —4.7° caused by
a combination of maxillary retrusion and mandib-
ular protrusion (Table 1). A vertical facial pattern
was evident, with dental compensation indicated
by proclination of the maxillary anterior teeth (Ul-
PP =114.7°) and lingual inclination of the mandib-
ular anterior teeth (IMPA = 76.7°).

Treatment goals included correction of the
maxillary transverse constriction, reverse anterior
overjet, Class III relationships, and prognathic pro-
file. Two treatment plans were presented to the
patient: surgically assisted rapid palatal expansion
to rectify the maxillary constriction, with ortho-
gnathic surgery to set back the mandible; or ortho-
dontic maxillary expansion and camouflage treat-
ment. Although the second option would resolve
the anterior crossbite, the mandibular incisors
would be tipped back even more, which could jeop-
ardize the dental-periodontal relationship in the

TABLE 1
CEPHALOMETRIC ANALYSIS

Norm Pretreatment Post-Treatment
SNA 83.0° 79.9° 81.0°
SNB 80.0° 84.5° 82.5°
ANB 2.0° -4.7° -1.5°
AXD 9.4° 2.7° 5.6°
MMP 25.0° 30.7° 34.6°
S-Go/N-Me 0.6° 1.0° 1.0°
U1-PP 112.0° 114.7° 118.9°
IMPA 90.0° 76.7° 80.1°
U1-L1 130.0° 137.8° 126.4°
Y-axis 60.0° 50.7° 56.8°
FMA 25.0° 24.4° 30.8°
SN-MP 32.0° 36.9° 39.9°
A-NaV 1.0° -3.7° -3.7°
UT-NA 4.0° 8.4° 8.3°
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lower incisor region. After being informed of these
potential consequences, the patient chose the sec-
ond option.

Treatment Progress

The patient’s proclined upper incisors and
retroclined lower incisors demonstrated natural
compensation mechanisms that had resulted in a
functional occlusion. In the maxillary arch, level-

.

ing and alignment would cause additional procli-
nation of the upper incisors, supporting a camou-
flage correction of the anterior crossbite. On the
other hand, leveling and alignment of the lower
incisors would result in decompensation and pro-
clination, which would complicate the camouflage
treatment and overload the proclination forces on
the upper incisors. The challenge was to apply
short Class III elastics from the first day of treat-
ment without leveling and aligning the lower arch,

L ai

Fig. 2 Upper leveling and alignment, with short Class Ill elastics attached to brackets on lower canines and first
premolars; lower thermoformed retainer worn to maintain lingual inclination of compensated lower incisors.
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until a heavy stabilizing archwire could be ligated.
If the elastics were applied after leveling and align-
ment, the result would be roundtripping of the low-
er incisors.>’ Our solution was to use a transparent
thermoformed retainer in the mandibular arch to
maintain the lingual inclination of the compensat-
ed lower incisors while the Class III elastics were
applied (Fig. 2). The thermoformed retainer would
act as a bite raiser to help correct the transverse
and sagittal discrepancies.

At the first visit, a Quad Helix* appliance
was cemented to the upper first molars, the upper
arch was bonded with preadjusted MBT** .018" x
.025" brackets, and a 2mm thermoformed clear
retainer was fabricated for the lower arch, with
cutouts in the canine and first premolar areas to
allow attachment of the elastics. Maxillary leveling
and alignment started with .014" nickel titanium
archwires. Short %¢", 3.50z Class III elastics were
attached bilaterally from the upper second premo-
lars to the lower first premolars and from the upper
first premolars to the lower canines. After one
month of treatment, the upper archwire was changed
to .018" nickel titanium; four weeks later, an .016"
x 022" nickel titanium archwire was placed.

The Quad Helix was expanded about 8mm
at each monthly activation appointment, which
yielded an expansion of about 2mm per month be-
cause of the resiliency of the Quad Helix and the
length of the wire. About 10mm of expansion was
achieved in four months, but activation was con-
tinued for another two months until overexpansion
was achieved. The Quad Helix was then left in a

*Rocky Mountain Orthodontics, Denver, CO; www.rmortho.com.
*#*Trademark of 3M, Monrovia, CA; www.3M.com.

mesial to first molars.
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Fig. 3 After six months of leveling and alignment, maxillary protraction arch inserted with gingival omega loops

passive state for three months to allow stabilization
and interdigitation with the mandibular arch after
leveling and alignment. The maxillary expansion
provided space for leveling and alignment of the
upper left canine and space between the upper cen-
tral incisors to help correct the maxillary midline
and the anterior crossbite.

After four months of leveling and alignment,
an .016" stainless steel protraction arch with 4mm
x Smm gingival omega loops mesial to the first
molars was ligated to the upper brackets (Fig. 3).
The anterior overjet and overbite were corrected,
and Class I canine relationships were achieved
with 3mm of space mesial to the upper first molars.
Class III elastics were worn for two months from
the upper second premolars to the lower first pre-
molars and from the upper first premolars to the
lower canines to correct the reverse overjet, pri-
marily by mesial movement of the upper premolars
and anterior teeth.

The mandibular arch was then bonded using
an indirect technique. Leveling and alignment be-
gan on an .014" nickel titanium wire, followed by
018" and .016" x .022" nickel titanium wires, with
Class III elastics restricted to nighttime wear. Af-
ter nine months of treatment, full expression of the
lower bracket prescriptions was accomplished with
the insertion of an .017" x .025" stainless steel
archwire (Fig. 4). Positive torque was applied to
the lower second premolars and molars to correct
the lingual inclination of the posterior teeth. Light
intermaxillary elastics were used for finishing and
detailing of the occlusion and correction of the
maxillary midline shift. Occlusal settling was car-
ried out on a lower .014" stainless steel archwire.
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After 12 months of orthodontic treatment,
fixed lingual 3-3 retainers were bonded in both
arches (Fig. 5).

Treatment Results

Post-treatment records demonstrated an im-
provement in the facial profile. The transverse
constriction and posterior crossbite were corrected
by the maxillary expansion, which resulted in nar-
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rower buccal corridors and improved smile esthet-
ics. The maxillary midline and anterior crossbite
were also corrected, and a normal overjet and over-
bite and bilateral Class I molar and canine rela-
tionships were achieved.

Post-treatment cephalometric analysis con-
firmed a 2° improvement in the SNB angle, with
consequent correction of the ANB angle (Table
1). The maxillary incisors were protracted with
some palatal root torque, whereas the mandibular
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| Fig. 5 A. Patient after 12 months of
| treatment (continued on next page).
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Fig. 5 (cont.) B. Superimposition of
pre- and post-treatment cephalomet-
ric tracings.

incisors exhibited minimal proclination. The post-
treatment panoramic radiograph showed no sig-
nificant root resorption or other pathology.

Extrusion and mesial tipping of the maxillary
molars were achieved by palatal expansion and
associated hinging of the molars’ palatal cusps,
while the Class III elastics simultaneously tipped
the mandibular molars distally with some extru-
sion. In addition, the lingual root torque probably
enhanced the extrusion of the lower posterior teeth.
As aresult, the mandible hinged open, with down-
ward and backward mandibular rotation and clock-
wise rotation of the occlusal plane, which correct-
ed the dental and skeletal Class III malocclusion
and improved the straight profile and facial con-
vexity. The use of short Class III elastics mini-
mized the downward and backward mandibular
rotation, however, as compared with a typical ap-
plication of long Class III elastics.

Results remained stable one year after treat-
ment (Fig. 6).

Discussion

Borderline Class III cases are challenging in
terms of rectifying or camouflaging the dental and
skeletal problems and achieving stable results in
the short and long term, without disrupting the
neutral zone or violating the dental-periodontal
equilibrium. In this case, after the patient rejected
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a surgical-orthodontic treatment plan, our ortho-
dontic approach permitted the correction of fun-
damental problems in a sequence that minimized
complications.?

While a toothborne expander such as the
Quad Helix can significantly increase maxillary
width at the palatal level,>!! it produces dental side
effects such as tipping of the molars and pre-
molars'? and extrusion of the palatal cusps of the
maxillary posterior teeth. This extrusion tends to
hinge the mandible open,'? but that was a beneficial
effect in the present case because it resulted in a
reduction of the ANB angle and correction of the
straight profile.

If intermaxillary elastics are applied to a
flexible archwire, they may cause bending of the
archwire and consequent extrusion of the upper
molars, counterclockwise rotation of the occlusal
plane, and clockwise rotation of the mandible.!*
Such complications can be minimized by the use
of short Class III elastics, which can be attached
to a short span of rigid wire.!> This allows for ear-
ly correction of an anteroposterior discrepancy
from the initial stages of treatment, and thus short-
ens treatment time.

In our patient, the Class III elastics were sup-
plemented by a maxillary protraction arch, which
helped correct the anterior crossbite and provided
3mm of space for mesialization of the upper first
molars into a Class I relationship. A protraction
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Fig. 6 Patient one year after treat-
ment.

arch exerts force in an anteroposterior direction;
when used concurrently with Class III elastics, it
directs the force of the elastics anteriorly. Finally,
our treatment plan was successful in changing the
spatial position of the mandible to correct the pro-
file while reducing the force load after decompen-
sation of the dentition.
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